Simulated microgravity inhibits osteogenic differentiation of mesenchymal stem cells through down regulating the transcriptional co-activator TAZ.
Microgravity induces observed bone loss in space flight or simulated experiments, while the mechanism underlying it is still obscure. Here, we utilized a clinostat to model simulated microgravity (SMG) and found that SMG obviously inhibited osteogenic differentiation of rat bone marrow mesenchymal stem cells (BMSCs). We detected that SMG dramatically inhibited the expression of the transcriptional coactivator with PDZ-binding motif (TAZ), which acts as a vital regulator of osteogenesis. Interestingly, we found that lysophosphatidic acid (LPA) could activate TAZ and retain osteogenic differentiation of BMSCs under SMG. Our data further demonstrated that depletion of TAZ by siRNA blocked the LPA-induced increase in osteogenic differentiation of BMSCs under SMG. Moreover, Y27632 (the Rock inhibitor) abrogated the activation of TAZ and the increased osteogenic differentiation induced by LPA. Taken together, we propose that microgravity inhibits osteogenic differentiation of BMSCs due to decreased TAZ expression and that LPA can efficiently reverse the reduced osteogenic differentiation via the Rock-TAZ pathway.